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APOLLO II 
MISSION SUMMARY 


17 JUNE 69 
J. R. GURLEY 
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INTRODUCTION 


OPERATIONAL TRAJECTORY CHANGES 


@ ADDITIONAL REV PRIOR TO DO! 


@ JULY 18, 21 LAUNCH WINDOW REDUCTION AND 
BUILT-IN MCC 


@ BIAS LOI TARGETING 
@ ADDITIONAL REV PRIOR TO TEI 


JULY LAUNCH WINDOW SUMMARY 
LUNAR POTENTIAL EFFECTS 
DESCENT OPERATIONAL STATUS 


CONSUMABLES SUMMARY 


MeAD S¥35- s(i4) 
LAUNCH WINDOW EFFECT FOR 210 FEET PDI COVERAGE 


3:20 3:30 


{DELAY REQUIRED 
WITH CURRENT 
TIMELINE, HR:MIN 


DELAY REQUIRED 
WITH ONE EXTRA 
iLPO REV, HR: MIN 


TLMCC AV REQUIRED 
WITH 2 1/2 HR LAUNCH 
WINDOW AND ONE 
EXTRA REV, FPS 


LAUNCH AZIMUTH 
RANGE FOR 2 1/2 HR 
WINDOW, DEG 


JULY LAUNCH WINDOW CONFIGURATION Pramneto 8 


LAUNCH LAUNCH 
DATE AZIMUTHS 


1/2 HR AFTER 
SUNSET 


— 


08:32 TO 12:54 


1/2 HR BEFORE 
SUNRISE 


[ee Se es) eee | Pee an ee Geer ee : 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 


LAUNCH TIME - EASTERN STANDARD 
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LUNAR POTENTIAL EFFECT ON ALTITUDE 


LOI-2 INITIAL 
ORBIT 
LOI-2 INITIAL 62 BY 92 NaI. 


ORBIT Aa, 


~60 BY 60 N. MI. 


78 °W 


CSM ORBIT AT 
45 °W LM RENDEZVOUS 
~60 BY 60 
CSM ORBIT AT 


LM RENDEZVOUS 
~65 BY 55 


MPAD 5424 S 


LUNAR POTENTIAL EFFECT ON GROUNDTRACK 


NOTE: THE ORBIT INCLINATION 
1S EXAGGERATED. ACTUAL 
INCLINATION 1S = 1° 


*, Bil 


a Cl ee 
& EX PECTED Gee, BEN te 
POSITION OF 
LANDING SITE 
FOR REV 13 
ORBIT PLANE ROTATES ORBIT PLANE INCLINATION 
WITH MOON ROTATES TOWARD THE 


EQUATOR 


DESCENT TRAJECTORY STATUS 


NAVIGATION 
@ MODELS AND TECHNIQUES HAVE BEEN VERIFIED 


LANDING ACCURACY 
@ LATEST NAVIGATION AND SYSTEMS ERRORS RESULTS 
INSEMI-MAJOR AXES OF 3.4 AND 1.3 N. MI. 
TRAJECTORY TARGETING 
@ FINE ADJUSTMENTS FOR RECENT CHANGES IN ENGINE 
PERFORMANCE, LANDING RADAR NOISE AND TERRAIN 
SLOPE 
GUIDANCE 
@ STABLE 


PROPELLANT 
@® ADEQUATE 


APOLLO 11 (CSM 107) CONSUMABLES SUMMARY 


i 


lu 
oS 
<= 


i 
<= 


py X-“I|’W’WW’W’~—W} 
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APOLLO 11 (LM-5) CONSUMABLES SUMMARY 


A 


UNUSABLE NOMINAL USAGE [__]emarnine N OFF LOAD 
L] Y N ' 


1004, 


60 


: = A ie el — 
REACTION DESCENT | ASCENT DESCENT | ASCENT DESCENT ASCENT 
CONTROL 


—— 


DESCENT  ASCEN 


| 
PROPULSION BATTERIES OXYGEN WATER 


BACK-UP CHARTS 


MPAD 5414 § 


LAUNCH WINDOW OPERATIONAL GUIDELINES 


® 3 POSSIBLE LAUNCH DAYS ACROSS A 6 DAY 
PERIOD WITH 1, 3 AND 6 TYPE SPACING 


@ DAYLIGHT LAUNCH 
@® PACIFIC INJECTION 
® LUNAR LIGHTING AT LANDING 


@ 5° - 14° PREFERRED 
® 14° - 18° UNACCEPTABLE 
® 18° - 20° ACCEPTABLE 


@ DAYLIGHT LANDING 


meno $427 s(x) 


EFFECT ON EVA COVERAGE FOR JULY LAUNCH WINDOW 


; ; rb | 
| | b 
z 
LAUNCH ; | 
AZIMUTH, 4 | , | 
DEG i 1 | 
j a 
: Pit 
| Zaoe 
vere 15! INJECTION OPPORTUNITY 


wece com ome 24 INJECTION OPPORTUNITY 
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MISSION SUMMARY 
JULY 16,72° -1 


GET «| 


HR:MIN | 

| LAUNCH ; 0:00 
TRANSLUNAR INJECTION 2:44 | 
SPS EVASIVE MANEUVER | “499° | 
| Low | 75:55 | 
LOI-2 | 8012 | 
UNDOCKING | 10013 | 
DOI | 101:42 | 
PDI 102:38 | 
LANDING | , 102:50 | 
ASCENT | 124:28 | 
DOCKING | 12814 | 

TEI 135:28 


TOUCHDOWN 1195.15 


MPAD 5422 S 


MISSION PROFILE 


LOI-1 60 BY 170 N. Ml. 
LOI-2 65 BY 55 N. Ml. 
LUNAR SURFACE STAY TIME 21.5 HR 


TRANSEARTH COAST~ 60 HR 


TOTAL LPO 
DURATION*59.5 HR 

INJECTION INTO TRANSLUNAR COAST~ 76 HR 
TRANSLUNAR 


O= 
TRAJECTORY MIDCOURSE CORRECTION 


MPAD 5420 § (IU) 


LM DESCENT 


SM ORBIT _.. LM DESCENT 
52 BY 58N. MI.) ORBIT (60 N. MI. 
—_ \ BY 50 000 FT) 
UNDOCKING 


“= SUN 


SEPARATION 


PANDTLI 


MPAD 5410 S$ 


OPERATIONAL PHASES OF POWERED DESCENT 
CSM ORBIT 


1 IGNITION | 50,000 
2 RADAR ALTITUDE UPDATE 36,000 


AUTOMATIC (P-64/65) Le- 
ee 


1,600 


| 
400 800 1,200 2,000 


RANGE, N. Ml. RANGE, FT 


MPAD 4846 § 


LM ASCENT 


CSM 


(60 BY 60 N. MIL) NG 


POWERED ASCENT INSERTION 
(9/45 N. MI, ORBIT) 


EARTH 


MPAD 5215 S§ (IU) 


VERTICAL RISE PHASE 
7204 
oto 
560 


70 
480 


400) lp TIME FROM 
ALTITUDE |! LUNAR 
RATE, FPS | _LIFT-OFF, 


SEC 


ALTITUDE, 
FT 60 


320 


240] 

| GUIDANCE | 
| SWITCH TO 
ORBIT 


160| : 
| INSERTION | 


30 160 
DOWN-RANGE POSITION, FT 


MPAD 5419 § (IU) 


ORBIT INSERTION PHASE 


ORBIT INSERTION 
PHASE 


ASCENT BURN OUT 


COAST TO 45 N. MI. APOLUNE 


END VERTICAL _ re 


RISE 


Rv 167 NMI 


TOTAL ASCENT: 

BURN TIME = 7:16 MIN:SEC 

AV REQUIRED = 6,063 FPS 
PROPELLANT REQUIRED = 4,949 LBS 


JAPAO S415 § 


RENDEZVOUS AND RELATIVE MOTION 


rare RENDEZVOUS RADAR TRACKING 
wevaMS FN TRACKING 


“BEGIN 
STATIONKEEPING 


ING 


~- DOCKING 
oS UN 


yi 
ry 
, 

Sen ji 
ay Conan 


Aa: 


INSERTION: 


EARTH 


O RENOEZVOUS MANEUVERS 


60 


DAYLIGHT 
~DARKNESS 


40 
20 
ABOVE 
0 _ Jnl 
BELOW 
20 
VERTICAL 
RELATIVE 40 ™ 
RANGE, N, MI. 
60 eee? 
80 
100 
120 
140 saa Ne cenit Dates nansinn Lomas 


40 0 40 80 120 =—160 200 = 240 280 
AHEAD BEHIND 


HORIZONTAL RELATIVE RANGE. N. MI. 
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JULY WINDOW NOMINAL RETURN LOCI 
= yes f jee: p es 
he Pl Lr] | 


(2 a PTTL 
“all A a BB: 
26 { YN 


GEODETIC 
LATITUDE, 
DEG 


60 —"s 
120 130 140 150 160 170 180 170 160 150 140 130 120 110 100 
EAST WEST 


LONGITUDE, DEG 


MPAD 5417 § 


RETURN LIGHTING CONDITIONS 
(JULY LAUNCH) 


LAUNCH LANDING 


DATE DATE 
JULY 1969 JULY 1969 
16 24 A 


1/2 HOUR BEFORE SUNRISE 


21 29 
4 5 6 7 8 9 10 11 


LOCAL LANDING TIME, HR 


MPAD 5418 S 


ENTRY 


Ww 


400 x 10 


‘ENTER S-BAND BLACKOUT 


GEODETIC 1ST PEAK g (6.379) 
ALTITUDE, 200 


FT 


M 
80 —|__.. | 
DROGUE fee ie 
40 MAIN PARACHUTE DEPLOYMENT SSI 
| TOUCHDOWN (T = 13.58) 
1,400 1,200 1,000 800 600 400 200 0 


RANGF-TO-GO.N. MI. 


MPAL 5423 SOa) 
. APOLLO 11 SPS PROPELLANT SUMMARY 


PROPELLANT PROPELLANT 
REMAINING, LB 


REQUIRED, LB 
40,795.7 


H 


| ITEM 
LOADED 


TRAPPED AND UNAVAILABLE 40,354. 3 
OUTAGE 59.5 40,294. 8 
| UNBALANCE METER | 100.0 40,194. 8 
vee: FOR AV 40,194. 8 
REQUIRED FOR AV 
TLMC (120 FPS) 1,166.4 39,028. 4 
LOI(1) (2,924 FPS) 23,865.2 15% %62.2 
LO1(2) (158 FPS) Lelie. 14,046. 5 
| LOPC (17 FPS) 73,8 13,972.7 
TE] (3,290 FPS) 10,069. 7 3,903.0 
NOMINAL REMAINING 3,903.0 
I MESSION FLEXIBILITY (900 FPS) 2,212.7 1,690.3 
DISPERSIONS (-3¢) 622, 1,068.1 
PROPELLANT MARGIN 1,068.1 


, 
MPa £424 sia} 


APOLLO Ti LM DESCENT PROPELLANT SUMMARY 


© ASSUMPTIONS 


eo SPECIFIC IMPULSE = 301.7 2 3,225 SEC 
@ MIXTURE RATION = 1.597 £ .01125 

© NOMINAL AV = 6,760.2 + 132.0 FPS 

e@ LM WEIGHT AT SEPARATION = 33,715.0 LB 


© NON AV CONSUMABLES 


@ 421B FROM SEPARATION TO DO! 
@ 105 + 29.5 LB FROM DO! TO TOUCHDOWN 


MPADS #338 C4 


REACTION CONTROL SYSTEM BUDGET 


@RESULTS 
PROPELLANT, LB 
© LOADED 633 
OUNUSABLE 97 
Oo AVAILABLE 720 . 
© REQUIRED 266 
ONOMINAL REMAINING 270 
ODISPERSTONS 129 


OMARGIN 14] 


RESULTS FUEL LB 
© SYSTEM CAPACITY 7,051.2 
OFFLOAD “76,2 
@ LOADED 6,975.0 
© UNUSABLE 
@ AVAILABLE 
@ NOMINAL REQUIRED FOR AV (6,760.2 EPS) 
o REMAINING 
© MINUS 30 DISPERSIONS 
@ PAD 
© CONTINGENCIES, LB 
© ENGINE MALFUNCTION (AMR = +0. 016) 
© REDLINE LOW-LEVEL SENSOR 
© REDESIGNATION (60 FPS} 
© MANUAL HOVER (167 FPS) 
© TOTAL CONTINGENCY 
© MARGIN 


MPA 5431 S74) 


APOLLO 11 LM DESCENT PROPELLANT SUMMARY 


OXIDIZER, LB 


11,209. 3 


11,209.3. 


-16,849. 


TOTAL, LB 


18,260. 

“16. 
18,184. 

=29%. 
17,944, 


1,095. 
-266. 
828. 


BLD OFF BLO WIrw ww 


298.4 
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APOLLO 11 LM ASCENT PROPELLANT SUMMARY 


OASSUMPTIONS 


SSPECIFIC IMPULSE = 306,97 2°3.553 SEC 
OMIXTURE RATIO = 1.602 + .9225 

ONOMINAL AV = 6,963.9 + 40.0 FPS 

@ASCENT STAGE LIFT-OFF WEIGHT = 10,849.4 LB 


Mpap 425 s(ia) 


APOLLO 11 LM ASCENT PROPELLANT SUMMARY 


ORESULTS 


@SYSTEM CAPACITY 
@OFFLOAD 

@LOADED 
@UNUSABLE 

@ AVAILABLE 
@NOMINAL REQUIRED FOR AV (6,063.0 FPS) 
OREMAINING 

OMINUS 3¢ DISPERSIONS 

@ PAD 


@ CONTINGENCIES, LB 
® ENGINE MALFUNCTION (AMR = + 0.016) +19.6 
© PGNCS TO AGS SWITCHOVER (40 FFS) -23.7 


© ABORT FROM TOUCHDOWN 
(AAV = -13.6 FPS AND AW = 129.9 18) -51.3 


3 
e TOTAL CONTINGENCIES -94.6 


OMARGIN 


TOTA 


= 


68. 
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LM WATER BUDGET 


@ RESULTS WATER, LB 
DESCENT 

@ LOADED (AT LIFT-OFF) 210.6" 
® UNUSABLE “10.3 
@ AVAILABLE 194.3 
@ NOMINAL REQUIRED P17 ts9 
@ REMAINING 16.4 
@ MINUS 3 SIGMA DISPERSIONS — 
@ PAD 16.4 
© CONTINGENCIES < 
© MARGIN 2.4 


*DESCENT WATER OFFLOADED 122.4 LB 


